ABSTRACT. Andrews and Bowman have obtained a continued fraction representing a ratio of very-well-poised 8^7 basic hypergeometric series. They call this a full extension of the Rogers-Ramanujan continued fraction. We rederive their result starting with contiguous relations for a terminative 403 series. We then use Carleson's theorem to prove corresponding contiguous relations for a nonterminating very-well-poised 807 series. Both minimal and dominant solutions to the Andrews-Bowman three-term recurrence then are obtained. The minimal solution yields their continued fraction result via Pincherle's Theorem. A special parameterization of the three-term recurrence yields a polynomial recurrence of the type associated with rational biorthogonality of type Ru with the dominant solution giving an explicit expression for the polynomial. An explicit discrete biorthogonality then is stated. The basic beta integral associated with this orthogonality is a summation formula for a pair of 302 s of type I which generalizes the g-Vandermonde summation.
Notation
We follow the notation of Gasper and Rahman [4] , but we omit the designation 'g' for the base in the g-shifted factorials and the basic hypergeometric functions. Thus, with \q\ < 1, we have We follow the usual notation for variations of <f > or W with respect to the parameters. For example, W(/+) represents W with / replaced by /g, W(e+, /-) represents W with e replaced by eq and / replaced by //g, and (/>+ represents (j) with a, 6, c, d, e, / replaced by ag, &<?, eg, dg, eg, /g, respectively.
In [8], we obtained a contiguous relation connecting W(/+), W, and W(/-) and obtained the related continued fraction. This was shown to be connected with Watson's g-analogue [14] of Ramanujan's Entry 40 [13] . In [9], we made a more detailed study of the above three-term recurrence. It was shown that, when the related continued fraction terminates, it has a singularity structure of simple poles which is associated with a system of biorthogonal rational functions. We were unable to exhibit the orthogonality explicitly in the non-terminating case. The associated zW*? case was studied in [10] as a limit of a special linear combination of two balanced very-well-poised 10^9 series. In another paper [7] , we have used the §07 model to study the associated case of the Askey-Wilson polynomials [4] .
In a recent paper [2] , Andrews and Bowman have obtained the second-order gdifference equation for a non-terminating W{a\ b, c, d, e, /) using variations of the parameter 'a'. The connected continued fraction and its limiting cases also are given. The proof depends on the properties of some auxiliary functions defined and studied by Andrews [1] in his earlier work on g-difference equations for the very-well-poised basic hypergeometric series.
We feel obliged to study the above problem for several reasons. Firstly, the threeterm recurrence satisfied by a hypergeometric function is essentially a three term contiguous relation, and we should be able to obtain the Andrews-Bowman equation from three-term contiguous relations. Starting with some contiguous relations for 4^3 series, we obtain a contiguous relation for gWj which gives the result obtained by Andrews and Bowman. Secondly, as a bonus, we are able to find a second solution to the second-order g-difference equation which was not given in [2] . From the asymptotics of the two solutions, we show that one of the solutions is a minimal solution. We then apply Pincherle's theorem [12] to obtain the value of the associated continued fraction. Finally, we discuss a rational biorthogonality resulting from this study of 8 W7 functions. As a byproduct, we have a summation formula for 3^2 s of type I.
Andrews and Bowman have proved the following:
Theorem A (Andrews & Bowman [2] The resulting continued fraction is given by
3 )/Q(a; g 3 ) + ..
Note the misprint in [2] in the definition of P(a;). The coefficient of the term in xV 1 should be -q^a'l, and not -qa2<Js-
Three-term contiguous relation for gWV
We start with a balanced 4^3 series
where
Wilson [15] has obtained a number of three-term contiguous relations satisfied byterminating balanced 4F3 's. Following his procedure, we can obtain analogous results for terminating balanced 4^3's. We indicate below the derivation of a few of these which are relevant to our work.
If we subtract the series term-by-term, we obtain the following four relations: (e-a)(l-6)(l-c)( where efg = bcdq l~n .
0(a-
If we apply (2.7) to the series 0, 0+(a-), 0+(e-f) with a = g~n, n > 0, we have, respectively, the series
It can be seen that the three 4^3 series given above are connected by the relation (2.5). After writing this connecting equation, we reverse the transformations and thus arrive at the following contiguous relation:
Making appropriate substitutions from (2.3) through (2.6) into (2.8), we can easily derive the following:
(2.12)
We now proceed to obtain a 4^3 contiguous relation in which four of the seven parameters are made to vary. Replacing (6,5) by (bq,gq) in (2.9), interchanging e and g in (2.10), and then eliminating (j)(a+,g+) from the resulting equations, we have Next we replace (a, g) by (a/q,g/q) in (2.9), interchange e and g in (2.12), and then eliminate (j){b-,g-) from the two relations. We get (2.14)
We now let a <-» 6, / <-> g in (2.13), e <-► g in (2.14), e <-* / in (2.11), and then eliminate 0(a+, /+) and 0(a-, e-) from the resulting three relations to obtain a three-term contiguous relation connecting 0, <f>(a+, e+, /+,g-) and 0(a-, e-, /-,5+). We state this result below as Theorem 1.
Note that it requires some simple algebra to write expressions Di and D2 in the form in which they are given.
It is now possible to obtain from (2.15), the required three-term contiguous relation for 8W7 by applying the Watson's transformation [4, with / = q n , say.
In (2.16), we make the parameter substitutions:
where the balance condition requires
The transformations (2.16) therefore may be rewritten as
We replace small letters in relation (2.15) by capitals and apply (2.19) to the three series 0, (K4+,£+,F+,G-), and 0(A-,£;-,F-,G+). 
We next proceed to remove the restriction of 'termination of series' in the statement of Theorem 2. We prove:
Theorems. If W(a-) := %W 7 (a/q;b,c,d,e,f\a 2 /bedef) is a convergent nonterminating very-well-poised s^r serieSj then it satisfies the three-term contiguous relation (2.20).
Proof. By Theorem 2, the relation (2.20) is valid for a terminating W. Suppose the termination is due to the parameter / = g~n, n being a non-negative integer. We then replace q~n by q~z where z is a complex variable. We then multiply the left side of equation (2.20) by {aq/f,a 2 q 2 a^), so that it becomes an analytic function of z which we denote by F{z).
The function F{z) is zero for z = 0,1,2,..., and the three 807 series in F{z) are absolutely convergent for ^,{z) > 0 since \a 2 /bcdef\ < 1. Also, F(z) is bounded in the half plane when \z\ -> oo. □ Remark 1. Note that, by the application of Carlson's theorem, we can remove the restriction of 'termination of series' in any three-term contiguous relation for a terminating 807-However, Carlson's theorem cannot be applied to remove this restriction in a three-term relation for a terminating 4^3. This is because of the fact that in this case, due to the balance condition, one cannot obtain a corresponding F(z) which is both analytic and suitably bounded.
Remark 2. We now write the relation (1.5) given by Andrews and Bowman in the form However, the equality of the middle term, i.e., the coefficient of W, is not so evident, and one needs to verify the following algebraic identity: We have verified the above identity with the help of the Maple Software program.
The ^-difference equation and its solutions
Replacing a by aq n in (2.21), we obtain the second-order difference equation
Renormalizing (3.1), we obtain the equation 
M,M,e,/)-(i,?,f,H,i) (3.7)
in the original equation, viz., the equation (2.21). Before making the parameter replacements in (2.21) we expand P(a/q) in powers of 'a' to obtain the following: Under the reflection transformation (3.7), we see that
and, hence,
It is easy to obtain the reflected forms of Q and R. We find that Q(a/q) -> -g-V 5 -4 a-9 (l -a 2 q 3 a 5 )(l -a 2 q 2 a 5 )p(a/q),
R(a/q) -> -q-4 a5 6 aie p(a)(l -a/bc)(l -a/bd)... (1 -a/ef).
Thus, we obtain from (2.21), the equation has constant asymptotics. Consequently from (3.16), we have, as n -> oo, and, therefore, X^ is the minimal solution to the second-order difference equation (3.3). We now apply Pincherle's theorem [12] to obtain the continued fraction associated with the equation (3.3) . We use the formula 
If we replace a by x, this is Theorem 1 of Andrews and Bowman [2] . 
x a6c(e)3 + de(l -eq 2 ){(ab + ac-h 6c + e -abc -e(a + 6 + c)} + d(l -e){eg(a6 + ac + be 4-e) -abc -e(a + 6 + c)} ,
Note that we have corrected, in (4.11), a number of misprints in the expressions for S' and T" in [2, (3.14)]. The above result was obtained earlier in [5] and [6] , where (4.10) is obtained with the help of the minimal solution to the three-term recurrence for the associated big g-Jacobi polynomials. We refer to [5, (3. 3)], which is the same as (4.10). This is verified by writing
in (4.10) and simplifying it to the other form.
Biorthogonal rational functions
Let us rewrite equation ( a, 6, c, d, e, /) -» ( -5, -, -,-,-,-j Renormalizing the equation (5.7), we obtain the equation in the form required for an ij/j-fraction [11] . Namely We now consider the i?-fraction of the type RJJ associated with the recurrence relation (5.9). From (5.9), we have
Substituting for Zo,Z_i, Ai,ai,6i from (5.9) and (5.11), we find that This provides a check of our calculations. In general, the monic polynomial solution of degree n to the recurrence (5.9) in the case aq = be is given explicitly by The biorthogonality. We now record the biorthogonality associated with this i?//-fraction [11] . We first define the rational functions [4, p. 60] where the argument is 'g'. Also, they may be said to be 0-balanced because the product of the denominator parameters is equal to the product of the numerator parameters. The 3^2 in (5.32) is also of type I, but is 1-balanced.
We thus arrive at a formula connecting a pair of 0-balanced, type I, 3^2 s with a 1-balanced, type I, 302-With a renaming of the parameters, we may write the identity as A limiting case of (5.33) for F, C -* 0 yields the non-terminating form of the qVandermonde sum (see [4,(11.23) ].
